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SJ;9(-bfc^i:^#mt-r?)»*«lic:fS«crotfclS^; 10 

bZtiXt£Z>fcftfef<b$:ffiz.. mm^cW^^^^ 

^•v ^/<rt tfaftWSMW 5 <£ 5 lc*f*3ixT v r t Sr 
W&k1-Z> it** 4 tr|E«WtSc^*S«i*^S, 
[W**6] WIEifc»^+W<l4, WfS*«lH]fe#S 30 

tr^tft L-CffiB&fc $4x5 J: 5 K:«j*5Jit:v^ r t & 

<tmt-rz> it** 4 * » 5 iriE«w«c^s«^^ 

go 40 

[=t**7] flfHES«0te#sw:» mtettiw^gB^ 
[it** 8] tfristfifes«^gf5tt, mm<Dfflm$K& 

50 



*Tt6£ £ Sr^iSi i-5lt**7 f-|E*«75t6: 

[«**9] ilWBfti*^ fflrBSttt&attFro 

<fc 9 »=KJt3ftTV*3 r t t i-SIf **4 Sfcl* 

[It** 101 HtriE3gj£tfe£gBtt> fltE£ff!§ME#J3l: 

[i«**l 1] SflfE'«#t/XyH4. t(rE*^ + W< 

*>SV^H:*spiiElllb-C»Jhlftlc:aBi^iftS:««t«M& 
i-5 J: 5lw*j*$4xTV^-5r i*#®ci:i-5it**l 0 

tSr#®:t-r5it**i o^fctti 1 (r|E*oti!:»^ 

[it** 13] nis k u>-#aii. wtm&mvtt&mis 

Sr#m i: -T 5 if ** 5 t:fE*g<Otfc*^S«as^S«. 
[if**14] StIfE?Ffg14^^^^^-c*fo5r <!: 
Sr»«i:-J-S»**4*»&l 3WV^-rn^-otwfS^W 

mxm&mm-tz>'pti:< t^-^mmtw^f^^ 

WIES«aE^^YVv?§gg|±, if**4^?3 1 4cDV^"f 
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[000 1] 

Wtiefctf^T, ^tt^^fc-flrToy-^y h 
[0 0 0 2] 

[^ro&ffil ^igfl:>7^3? (UTFW^^^-T 10 
5) «ry-*y h*fe#i-5?ji!fc£ 

y-^Sr, Sfctt** !)7At? hSr*»U-Cia»«* 
tfcco ^ *xxSr«5*»fiK J: 9 JS#c«ia LTMSi-S v 

*Mfc, S5*^t:tw#oT, V *^<n$m\zhftft\zn^ 

<5li-CV*«»t»4\ J: vi*v 
[0 0 0 3] ClW&^y-^y h&frtcfco-Oi, 

[0 0 0 4] 

[^B^^gtLJ; 9 ti-5^S] £ r<5>T% 
«KA«Rffia5^M»$H-5i:i<)fw % 3£B##rto#y 

[0005] u^L/iTjscj, rcip^E^t-tt, 

[000 6] *ftWi±frfrZ>m&<n?$m&\z&&.X tl: £ 
jt&ff^rt-Cy^^Sr— F- u*T-y-^y h 

\zm i.tztkM^mmm^m^mm-r^ z. t \z 

[0O0 7] ^^rotp-oroiwttatr^ii, so 
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[0 0 0 8] *&m<D£b\zh b- oroiftttstr 

[000 9] 

[0 0 10] *&H0tt%3C&K%i*8att:. -h 

^^NSr7K¥«fi§T-^lHltei-5S«[HH5^£, BflM^I 

[ooi i ] »mtt^mmkt lt> Aiust.^^^^ 

[0 0 12] *3t, ^©Sfiii^^^fAtt, 

5'>^< £t — awStRifc^-r^^aHl 

^£, r.<7?«iay— *£JbfEn— • T^n 

[0013] ^m<r>wmtwy7. ! r j*x&. &m~°im\z 

tbSl5£^5>^Sn— 7*4 • rvn-r-( ^^y— ^ 



( 4 ) 
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> 7 7— X <D PQ X * 31 / > Sr — tfc-f O^-T 5 u y 

[ooi4] ^m<Dm^^M^m^^^xa, mm 
#®\zm\^mfrmmm%xi>^/<-<r ^^<Dwnm 

h »i A> if ft < , ?i/Nfew;fi|^ft*Qa<HTft 5 -ii* s 
[0 0 15] JiEi5fe»^-v^<rtfc±|BJp® 

[0016] Sfc, &&&&&&& is X^-MOS^^X 20 

* */x*s««tt^ h ■> ^ *ftT]B*mrf saas»A» 

XftZbbh^ ±|E**ft»^-rw<«B*«±IBtk* 30 

ftaaa&frft? r t/j5T-#, s«ffi*ftw^t©a 

[0 0 17] b^fc. ? xA?r-ttfo«t<Dftitigt- 

fcif-Mai-s , oSD -oroSS^f >-^sbt--£: 

ft<, f ^ ^<lf <D«^t*ttA>o^Ift 

[0018] 

imm<nmm<DMm] kit. &&w<r>mm&mzmffi\z 
m^^xwtmzmm-fZo 

[001 9 ] #3g9Jtwfi*5tfc^5£&«ifei^fi«:ig 1 ~ 
El 6 s^-n r©Sfi»gf 1 Oii. El 
7~EI2 4l;*t»^->^fAC- gCSrfflfig-r-St 



> ■ 
» < 
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[0020] ssacif-^xAtt, m^m^t^nti 

38^— ^c^Kittn-cfto, ^ *A, B, 

[0021] m&nmtisMtRfcm^xte* mw*fti<n 
# i ^gpco^ u— - r -f ^y&mo izmtk^m^mm n 

0, 1 QfrmW£frXt£%y—^*>''<JjiK l k£tiX\t* 

[0022] ±iES«ifcif i£B i o h\ ^n-^nac^ffi 

§y^$5«J:(j{giA-D|j:, v-*xA®J«JK«E 

[0 0 2 3] I. ®Mrf— : ^-^Ctt 

lt»»K*5V^rtt. _bi&Lfc,£9K> 2-&(^a6*»*« 

sio, i o srtit* § ^ >'<jj&tmm $ 

[0024] mfofofr^m ion, mi 9 2 4 
s o km&mmmws 1 t^^mutvxm^^nx^ 

[0 0 2 5] 8 0 te x *<Drtffl8BJC, _hT 

*rtii:lJ!ISJifci* (0^HJfi^«i^*3v^-ctt4 
o) wnattfilttf 8 5-8 8 t i t>l:, ±T 

[0 0 2 6] AflqftMte, ^c#^^>-^8 0fL M^^I 

tBft»«»Atn«^- h 9 0 *ffittmmm&<Dmmk 

Six, DK«E^8B9 l, ^?SM4ftflc«*&« 9 2S3±tf K 
U>-a59 3, 9 4^SH»jcT£5o 

[0 0 2 7] ft^ft^8 OH, — ftCO^^^W^rlR 

S#Ha5 9 5 £Tgf5#yg§B9 6 fc*>6ftS 0 
[0 0 2 8] igW&S^tt&glS 9 5tt, »>3:^WSr»AHl 



i-S8M£-e, f^)Wl:it ?x^WS:«IAHlt5fcft 
(Oiffiy— h 9 Oj&SKttfeixSi: <k fcfc, ^±4*861- 
(4, 9 5 a ^!7^ y^te-CBWH/HTte 

*«»Sfctf *.S*3ii: §nrv>5o 

[00 2 9] ±fBy — h 9 0 14, -Y >/< 8 0 ^1 

nssRy h 7 0<D/n>- K8B 7 0 a , 7 0 b a*ffliB L#<5I» 
PffiSSr^-r^o *fc, ±IBy— h9 0COJP9 0 a tt, 

[0 0 3 0] ±8B«i3S#«Bffl9 Srttdtt, ±ia* 

ftma*, mmmmmms 1 104 ^3t» 

[0 0 3 2] rcOPttt/ X/U9 1 (4, _hlEife?#^^ 
8 0 <D±SW&a#«ffi 9 5rttCjoV>T, T^]^««T-7K 

MMvJffik Jtltl^o 9 7 14*1+ / X/l-9 1 o^>r ^ 
^JB <d m ft * £r * L T v > 5 0 

[0 0 3 3] -t LT, Pt*t/XyU9 1 {4, X«[I|<E£B 

8 i <£>&K3:f£gi5 1 o 4 »CTk^«B-eiHHE3E«p$n5 *> 

[0 0 3 4] EI^COmfe^fSJC*3V>Tf4, P*tt/X/l-9 

[003 5] *SttiK{ttHtf&» 9 2 J4, jSfcj*^ ^ 8 

[0 0 3 6] ^Fgtt«f*:^gB 9 2 (4. JM£lft^[4, ± 
<^3IJfS«IB^*5t^r(4, ^gt£^{£<!: LTN* #*asjH 
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X/U9 1 lct>igiipI|gi:$ixT, I^«ltyX;U9 1 

[00 3 7] T§B#L3lg|5 9 6 (4, 9 *^W«r*iMft«-f- 

SB 8 1 (OStR^gBl 0 4 £<^M«"t?«^£;h/tv* 
So A#i$fc:i4, a3i^fj: T^agS 9 6 co 

rtffl»fc, iftiErass^aws 5-88^ mmmmm 
a*, _biES«[D^fi8 1 nwsLxnu 1 0 4 co 9mm 

- - [■ "0 0- ■ 3-8 ] i3c "fl—L~\ — — £3 {5 J3i p J5— 9 6 - 1^1 ( -(js-, ^iJ^^-1_^t^_; 4 
oORSlW&fflf 8 5-8 8riS±T#faK:#&*Sfcl4 
mVttZffllllbftZb khlZ* 8 5-8 8 tTU 

®!mn9 6<DjggB9 6 a ^4, SSB^ffl^jSiifS -hIB 

20 KU^SB (Ki/^fS) 9 3, 9 

[0 0 3 9] KUVS5 9 3, 9 4(4. ^tW^^r^ 

pit, te^teaw^^ftaifc^a^fffcix-cv^a* 

[0 0 4 0] ^flefttett. «JC-TSJ:5te. ±IB^FStt 
ft#««&eB9 2Jr±9ft^^v^8 OrticNt ^/^^ 

4ff8 5 — 8 8rtC0jJfej*»*fcttNt Kl/y»9 

3, 9 4 S:^b-C3S«^SB— wusnso 

[004 1] S*»^«^^8 0J4, K"C 

fc^LMW K9 8Sr^LT±T*^SHlC#^pTtg 
twS^^ns<h<ir tic, S«Hie3S« 8 l (O^iRX^U 
l o 4^*TbT3r^ hP-^^fo#ftif^t4#» 

[0 0 4 2] ^(D#^H^1 0 0(4, *^{-(4, S3 

tc^-ri:5(-, »»^irv^8 0SrS:*.S3:»7i — A 
40 9 9 Sr#»ili^$-B:5ja6 9*acai«i 00 a ^co^ 
<9*aC$S«l 0 0a ^rlH]telB»)$ii:SIIIt6^e-^ 100 
b fca»&tt5o 

[0 0 4 3] -t LT> ^i-SS«SnESSIK8 1 <7)»^ 

iaSb-t-SIBSb^e— ^ l 0 0 b^lEt&JcJ: 9, ^*9^tC 

-<#Ra^*0.SI1f 8 5 — 8 8<DtW*;ft,a>— 0<DM«f 
±ISlHlte^B8 l<oa*3t«r»l 0 4(r^LT, ^ 

50 [0 0 4 4] S^l£]te3gB8 i (4, — tfco^/NWSr;* 
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fc. mte$4 10 3 (D^fefflSgB^icaffi^fipgB 10 4 
0&iMbr5ie»i^--* l o 5 ^xt4a 0 

[0045] mfaxnm o 4*3±t5tHitetti o 312, 

Tl^o 10 
[0 0 4 6] JMfctfH^ SS^:«?«B1 0 411, 04- 

^T-Al 10, 110, -Sritt^^o 

[004 7] rfL^^^y^V^T— Ms 110, 11 

0, -|± % m^<o^t<. *¥4*t»"C»ltJR»wE«* 
n^^rtt)!^ HRR«* (HBPH#!S:) 1 1 lK:J;^)^fc*t 
[004 8] ^ i/^^T-^ 110, 110, -CO 
5feiH^*^HKJtbnfc^Yy^^^/lll 12,11 20 

[0049] Sfc* fty*^/Ri 1 2©fty*v 

1 1 2 a li, ^zn/NWOjg»gS^#$|5^iC*fJE£;L 

3£«f-r* ± 5Jc^$nTt^ 0 30 

[0050] J: 19 , i/s/T— a 110, 

110, -<D?-\ **>^B#fc:*3^-C, i>*^W^JHI» 
SBtt. JrE^* s/^r^BBl 12a, 112a, —Mi 

-V ^V^ffi 112a J&S^^W^jgftffieDltfffi^Rt;! 

[0051] ±mmmmm nm 1 o 3 ^ 

illla tJiE^-Vs^^T — Al 10, 110, 

-^mm-r^m^^^ 1 1 1 b, nib, -<t, ^ 

t^^T-Aiio, 110, -SrS'efty*^ 
»*fi^#Mft^tf lie, 1 

1 1 c, -fc ££gg|5£ LT«/£$JxT<^5 0 
[0 0 5 2] -t tt, ifEv-y y^fil 1 1 a tf>3lffi 

«tt!7^^ri lib, 111b, 50 



1 * 
• » 
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t\ ft^^r-Ai 10, 110, — 

>-^s«i 1 1 a oilAftffr- ± 0. mm^yv 

lie 1 1 1 c, — 0>5M4flfflM)-C, ^-*v*^?T 
-Alio, 110, -*s«*|fi(|*HB!l^W LffiStiT, 

[005 3] mtett 103H ttS3£«pfS* 1 0 

gBtfSSEKHr— * 10 5 ic^/u hB»wItB^»aSix"C*3 
9, ^IMJhe-- ^ 1 o s^lEib^J: 9[U<sSEii)£*i 
±E36S3fc«r«l 0 4^Bf*^IiIte»*rt>o'riiHE 

*5V^TIi4 0 — 5 Or. p.m. MS:3£$;Jx£ £ <*: fcfcl* * t? 
^ft*WP^*3V^"Ctt*?l3 0 0 Or. p.m. lCRjeS*VO* 

[0 0 5 4] t^tt, ±IE«^i*ixfc»Kas»K« 

i onssi^-ctt, ±ias*^^w<8 o<DiiT*^]^^ 

#n*fc x v % mfa\E\mmw s i common io4« 

- 8 8 CO t >fll^ t if) W Id $ *l S i: i 

[00 5 5] ±5B Lfc J: 9 fc* &«ifei#^« 1 0 (0«^c 
ttlc, ±E*»^^^8 O^i-f^lR]— J: 

8 1 <DXWm&fc&ffofr<>^X~h 9 , ^«tElte^«8 
1 cDHte^o^ «9 1 0 4 K:mlEiBlb<03B£*s 

^ s^iHite^B 8 i os«3t«p» i o 4 (D^nm t <DW 
t>tiz>o ^^®f^«^;, 

[0 0 5 6] jBtl^T, 0 7— El 2 4 Sr#HB LT\ ±E« 

[0057] ii. mm&» i : m&*t£ 1 a. ±iEbfc 

[0 0 5 8] i^B*#: l co^Sli. IB®(7)*Slw®^ 

*fl«jicr4»k;^=-^»iB (pvo <z>K««ia^ifi5n 
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ntfAv^wu ^b##i ft(D&-7—xA t b, ctm 

l^^ibT'fc^ Z<D£?temffiffimh-t%^ k\z£ 

[0059] ^b*<$: i (Dtfimmiaz, m 7 ui^-r <£ ? 

\Z X n— 7^ . T>n— ^ XA<Dti1b(D 
t2' — ^ p l i tTyp — ^P 1 2 #*I5£tf" £>;frl/~C3o 19 v w 

*x?>P)[I3p 1 l , l 2tt, «fc 9 ic^^w, 10 

tblltV^o 1 3iiHEPA7^/U^?:/Ttt*5^ 
r^»HEPA7^;^l 3^t"C, ^ - T 

^*^u-f l 4(D*»:B, *#fltJh*^^ (ft) l 5 
«rt»ih*^^ (Ik) i6jWRttb*u SbKt©* 

2. 2 3^5ij^ia:ttbtv-cv^o $e>^, tiETa; 

mwMmm<D*u ^yfP24, 2 5;$SMW^Ttg^wI^tt 
ib*^-CV^£ 0 

[0 0 6 0] »H*fr 1 <^*iBSSBB*wtt, @8(^tJ; 
9 **ffi#£»K£*iK<afc*(aM P 3 o tfSgW feti 

ft«ra«££$ft-C^S 0 *fc, ^coffip 3 o<omm\z 40 

^p 3 i — 3 4&mffl"iWznifbixx 

[0 0 6 1 ] ggfi^ft: 1 tfXfcfflOBffittitt:* EI 9 
fcfc* J: 5^^f«$ntv^ 0 MP 4 0 
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TfflOfcite^ax-eh^ yfP4 3, 4 4*«KttbixTV^ 

So 

[0 06 2] 3SH*fr l <&»Effl!ieflaKttu El l 0 
it) y 4 6 i^y K^y^^ h ^ 4 7 ^ffilt 

bi?l1t'<*/U 4 8^iEB$n"CV^o 4 
9, 5 Ote&S:/— ^C^%^E1 0<Dlt#><D* 

^n&mVX&V , ^*xbHHP4 9, 5 0(t jfcj^tt 

^iiiiotV^o 5 1, 5 2tt»B*f*:irt^3S 
^f^P^Tttio^ 5 3, 5 3, -l^iEfS 

^ffl<P J^^^PSt/tUCI^ 

[0 0 6 3] III. P^Ti : T^p— 

[0 0 6 4] SSJRAfflA a ^ ^^WSrSffXS^?> 

W, W. hy^Sht»A«lt5 0 * 

fc, »*»ffl«fBAbtt^*^Wt»xa^ffii-S«flSffi 

ft^h^^jnTiui#«t?) 0 rnbwgBAa, Ab 

[0 0 6 5] i-*fc>*„ SISS&AS&Aa S:«l:iotR 
±^bfc^«^:«:i(Dfltjffi{MSffi^n-^p l l 

^»UT»ii§n-CV^4 0 ^co^P 5 5^^Pffiajl % 
^5*/hPfi«^#So*D«»i-5^*njRy h 7 0 

[0 0 6 6] *«*ASBAaH:, »»tfc^^*^ 

{)otMtfc^t!i75 6 S:««F-r 5 SStft^SB 6 0 

[0067] x«^SB6 0tt. *#ttictt, ms-m 

S7k¥«HttBBSr#-f-*(ft»*6 0 a SMSi, 13^^11^ 
»totlo^-&6 0a, 6 0a^Sl$tl-C 
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6 0a, 60a K*J UT^l^^lf A«B^Tb£&M Dffi« 
[0 0 6 8] _b|S^r^yT5 6fi, ^v^-xA^ 

«^gr^^E?'J t° y f {> o Tgit 5) tit V > ^5 0 L 

— ±Etfc«r&6 0 a 4X5^1 Kill, 

[0 0 6 9] #^«^r^)^B 6 1 JWfcft^te, 0 
1 4 -El 1 7 \z^-tx 0 JcMtfLfty U— A 6 2^ 
^tft^^iir^^^taClSWe l a ^^^^4a«« 
6 1a SrlHltelEKlS^rSIEft*— * 6 1b 

T, ^3fii-5»*o2Ks/ h 7 O^Sjf^^JStb-r^lgffij^ 
6 1 b coiESblw J; D > 5H0*aC*S«l6 1 a <Sr^L 

t\ ftj*S6 0a, 60aSM:W^!)75 6, 5 6 

[0 0 7 0] ±E«*^B8*bT, ^tJiTlt 

ftBtyf 6 3, >?3i^fl8iaUSy(l«l«6 4*5±V^3i 

[00 7 1 ] y T«^*aHr^6 3tt, ««f-&6 

0a, 6 0 a±\Z**r!) T5 6 #jE L< E»£*l"CV*5 

!J756«§60a, 6 0 a ±K*5pfcjEJtK«*» 

S60a, 6 0 a ItC^r t J T 5 6 ^^l^fto 1 1 

[0072] ^^^fnmbfi?a«iiS6 4», «as-t-s» 

ttojRy h 7 O^^^^^/NWCOfe^^^tfj^^n^t 
^o5gH^5fc^^t>OT% HI 8^o±t/Ell 9 

6 4 b^KJtfeixS title, _b|S}§i&T-A6 4 a S: 
S»$i££!PiHr~* 6 4c Sr«x."Cft5 0 

[0 0 7 3] -t tt, mW)^—? 6 4 cOlgibi-J:^. 
fiM$-&6 0a, 6 0 a JiO^rY U 7 5 6, 5 6 \Zft b 

*:c/NjRfflLfi^J««6 4©«B7-A6 4 a 
¥Mt&LT, 8tt^64b^^t!i756rt(D?x/N 

#&{£BSfc*!>g»6 lte££3r-r 1)756, 5 6<D]5r£ 

[oo7 4] ^^^w^jRajusrtt-t-s***;* 
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[0 0 7 5] lfy^tyt6 n^-/h 

\Z S »fffit£MW)T— J* 6 5 a <D$fc$BffltfHl*;n 

6 5 bfcmtfbnZk bt>\Z, ±|5S«JT— A 6 5 a £ 
10 SftS-^r^iElb^— * 6 5c £{f ;t-C&5o 

[00 7 6] tt, IE®Hi— * 65c olEt&ic J: 5 , 

TO6 0a, 6 0 a JbcO^^ y T5 6, 5 6Kl*tL 
T\ !? x y f y Vt 6 5 Oil7- A 6 5 a ^ 
7k^mW)L>X. tt»8S 6 5 b t y r 5 6 rtO ?x a 
W, W, -Ula£«l&fEU CtUe^tK ^^W, W, 

•-^^5v>9ia?'Jx^^ y r 5 6, s 6i:Aoti^ 

20 yH°^^±>^6 511, {£f£-&6 0 a , 6 0 a Ji^-y 

y r 5 6 , 5 6 ^»$n^^ir— [Hio^a-rso 

[0 0 7 7] e/7fisffl»SfiEHJ;^«njS 

&S&ASBA a (Dft*-Y y T 5 6 <D_bffl!|0 9 a^W^bft 

5 6<D±WfrbXtlX\t*<* ii) S^ffiASPA a (D^&^r 
t !) 7 5 6<D±l^»?x/NW^bftV^, &±m'&<D$zz. 

^W^m^WtltiU A b y T 5 6 <DT(Wa>?> Aix 

30 XVK, iii ) S^gRA^AaO^^-r yT5 6(DT(I0 

Ab(D#^r-y y T 5 6 C0±^I!l^? ? AtlTV^< x 

v) SSiAgUA a !1 7 5 6 (Dfi^^x^W 

^bfti^r, Msmo^zn^Nw^^tg^aaa5Ab^#^f 

t!)7 5 6(OT»bAntVK, iV^4o<D^ 
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PROBLEM TO BE SOLVED: To provide substrate washing technique for 
accurately washing a substrate in highly pure atmosphere by utilizing the 
advantages of sheet-type wet washing. 

SOLUTION: An N2 gas is supplied into a sealed washing chamber 80 by 
an inert gas supply part 92 for filling, and at the same time washing liquid 
is sprayed and supplied to the surface of a wafer W that is rotated and 
supported using an injection nozzle 91, thus effectively preventing the 
rising of mist in the washing chamber 80 due to the N2 gas that is 
purged into the washing chamber 80, nearly preventing the re-adhesion *o 
of a particle or the like in highly pure atmosphere, and accurately 
performing treatment for each wafer W. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] The single-wafer-processing substrate washing approach characterized by carrying out injection 
supply of the penetrant remover, and carrying out spin washing on the front face of the substrate which carried 
out rotation support while carrying out supply fullness of the inert gas into the washing chamber which is the 
single-wafer-processing substrate washing approach which carries out wet washing of every one substrate with 
casetteless one, and was sealed. 

[Claimr2]~The sihgle^wafer-proces"sing "substrate washing approach accordihg to~c!aim 1 characterized by ~ 
carrying out the forcible exhaust air of the inside of said washing chamber while carrying out supply fullness of 
said inert gas into said washing chamber. 

[Claim 3] The single-wafer-processing substrate washing approach according to claim 1 or 2 characterized by 
said inert gas being nitrogen gas. 

[Claim 4] The substrate rotation means which is the single-wafer^processing substrate washing station which 
carries out wet washing of every one substrate with casetteless one, and carries out support rotation of the one 
substrate in the level condition, It has the washing chamber which it comes to make into the gestalt of the well- 
closed container equipped with the substrate carrying-in delivery volume gate which can be opened and closed. 
Said washing chamber The single-wafer-processing substrate washing station characterized by coming to have 
an inert gas supply means to supply inert gas in this chamber, and a drug solution supply means to supply a 
penetrant remover to the front face of the substrate supported by said substrate rotation means. 
[Claim 5] Said washing chamber is a single-wafer-processing substrate washing station according to claim 4 
characterized by being constituted so that the inside of a washing chamber may carry out forcible exhaust air 
with said drain means while it has a drain means to discharge the penetrant remover or inert gas in this chamber 
and supply fullness of the inert gas is carried out into a washing chamber by said inert gas supply means. 
[Claim 6] While rise-and-fall actuation of said washing chamber is relatively enabled in the vertical direction to 
said substrate rotation means An annular cleaning tank so that the substrate supported by said substrate 
rotation means at the inner circumference section of this washing chamber may be surrounded concentrically 
Two or more steps come to be arranged in the vertical direction, and it responds to washing down stream 
processing. Any one of the annular cleaning tanks of these and by rise-and-fall actuation to the vertical 
direction of said washing chamber The single-wafer-processing substrate washing station according to claim 4 
or 5 characterized by being constituted so that it may move to the location corresponding to the substrate 
supported by said substrate rotation means and may be positioned. 

[Claim 7] Said substrate rotation means is a single-wafer-processing substrate washing station according to 
claim 4 or 5 characterized by coming to have the drive motor which carries out the rotation drive of this 
revolving shaft, and arranging said substrate supporter and revolving shaft pivotable concentrically in the center 
section of said washing chamber while the substrate supporter which supports one substrate in the level 
condition attaches and is supported by the amount of [ of a revolving shaft ] point in the level condition. 
[Claim 8] while said said substrate supporter is equipped with two or more chucking arms which carry out 
chucking support of the periphery section of a substrate and these chucking arm is arranged in the level 
condition at a radial — a closing motion means — the radiation direction — a round trip — the single-wafer- 
processing substrate washing station according to claim 7 characterized by supposing that it is movable. 
[Claim 9] Said washing chamber is a single-wafer-processing substrate washing station according to claim 4 or 5 
characterized by being set up so that it may become minute spacing of extent from which the annular clearance 
by which the bore edges of said annular processing tub are the outer-diameter edge of the substrate supporter 
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of said substrate rotation means and non-contact, and are formed among both [ these ] edges prevents the 
leakage by the bottoms, such as a penetrant remover. 

[Claim 10] Said drug solution feed zone is a single-wafer-processing substrate washing station according to 
claim 4 characterized by considering as the gestalt of the injection nozzle which carries out injection supply of 
the penetrant remover from the bottom on the front face of the substrate supported by said substrate rotation 
means. 

[Claim 11] Said injection nozzle is a single-wafer-processing substrate washing station according to claim 10 
characterized by being constituted so that a level turn may be carried out and injection supply of the penetrant 
remover may be carried out after quiescence, coming to be prepared in the upper part of said washing chamber 
possible [ a level turn ] in the state of facing down, and carrying out a level turn to said substrate rotation 
means ranging from the periphery to a core to the front face of the substrate by which rotation support is 
carried out in the level condition. 

[Claim 12] It is the single-wafer-processing substrate washing station according to claim 10 or 11 characterized 
by preparing nozzle opening of the number corresponding to the class of penetrant remover which should be 
supplied in said injection nozzle, forming each [ these ] nozzle opening in elliptical, and being constituted so that 
elliptical may be widely supplied on the surface of a substrate. 

[Claim 13] It is the single-wafer-processing substrate washing station according to claim 5 characterized by 
considering as the configuration blockaded when said drain means is formed in said each annular processing tub, 
opening of these drain means is carried out only in case washing processing of said corresponding processing 
tub is performed, and washing processing in other processing tubs is performed. 

[Claim 14] The single-wafer-processing substrate washing station of any one publication of 13 from claim 4 
characterized by said inert gas being nitrogen gas. 

[Claim 15] The loading unloading booth which two or more substrates before washing processing are stocked in 
the body of equipment constituted possible [ sealing ], and two or more substrates after the substrate carrying- 
in section which carries out carryingHn standby, and washing processing are stocked, and consists of the 
substrate takine^out section which carries out takincr— out standbv. A Drocessiner booth eauiDDed with at least 
one substrate washing chamber equipment which carries out washing processing of the one substrate by the 
penetrant remover of every plurality, It comes to prepare this processing booth and a robot booth equipped with 
the transfer robot which transfers one substrate at a time between said loading unloading booths. Said substrate 
washing chamber equipment is a substrate washing system characterized by being the single-wafer-processing 
substrate washing station of any one publication of 14 from claim 4. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to washing techniques, such as a semi-conductor wafer in the 
single-wafei^processing wet washing system for carrying out wet washing processing of every one semi- 
conductor wafer etc. in device production processes, such as a semi-conductor and electronic parts, at a detail, 
further about the single-w afer-proce ssing subs trate washing approach, a single-wafer-processing substrate 
washing station, and a substrate washing system. 
[0002] 

[Description of the Prior Art] As an approach of carrying out wet washing of the semi-conductor wafer etc. (a 
wafer only being called below) As opposed to the cleaning tank of the wet bench type with which it comes to 
arrange two or more cleaning tanks continuously conventionally Although the so-called batch type wet washing 
which omits two or more wafers contained to the carrier cassette or a carrier cassette, carries out sequential 
immersion by the transport device, and processes two or more wafers directly was in use As a wet washing 
technique of satisfying the demand of the these days more high cleanliness as which a semiconductor device 
also enters the submicron age and very high cleanliness is demanded also on the surface of the wafer with 
detailed-izing of such equipment structure, and high integration The development proposal of the so-called 
single-wafer-processing wet washing which carries out wet washing of every one wafer with casetteless one in 
the sealed washing interior of a room came to be made. 

[0003] If it is in this single-wafer-processing wet washing, there is no reattachment of particle etc., washing in a 
high cleanliness ambient atmosphere can be performed with high precision, and there is an advantage that an 
equipment configuration is simple and compact and it can moreover respond also to limited production with a 
wide variety effectively. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, since the washing station itself was installed in the clean 
room maintained at the cleanliness ambient atmosphere even if it was in any of the conventional batch type and 
single-wafei^processing wet washing, the equipment configuration over which the body of equipment gave 
priority to workability — between each booth within the body of equipment is wide opened mutually while a floor, 
the wafer carrying-in taking-out section, etc. are opened wide — was adopted. 

[0005] However, in such an equipment configuration, the bad influence to the operator by the raising dust from 
droplets or the wafers itself, such as reattachment of the particle to the wafer after washing processing and a 
penetrant remover accompanying washing processing of a wafer, could not be prevented completely, and coating 
of corrosion resistance needed to be performed to the whole wall surface of the body of equipment, and there 
was also a problem that equipment cost was high. 

[0006] The place which this invention is made in view of this conventional trouble, and is made into the purpose 
is to offer the single-wafer-processing substrate washing approach of having been suitable for the substrate 
washing system which the reattachment of particle etc. does not have further and can perform washing in a high 
cleanliness ambient atmosphere with high precision, although the advantage of single-wafer-processing wet 
washing which carries out wet washing of every one wafer with casetteless one in the sealed washing interior of 
a room is employed efficiently. 

[0007] The place made into another purpose of this invention is to offer the single-wafer-processing substrate 
washing station equipped with the configuration which can enforce the above-mentioned single-wafer- 
processing substrate washing approach. 
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[0008] It is possible to have the above-mentioned single-wafer-processing substrate washing station, and to 
attain the above-mentioned purpose, and moreover the place of this invention further made into another 
purpose has a simple and compact equipment configuration, and is to offer the substrate washing system 
equipped with the configuration excellent also in the cost performance. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, while the single-wafer- 
processing substrate washing approach of this invention carries out supply fullness of the inert gas into the 
sealed washing chamber, while carrying out supply fullness of the above-mentioned inert gas into the above- 
mentioned washing chamber, it is made to carry out [ that injection supply is carried out in a penetrant remover, 
and it was made to carry out spin washing, and ] as the description to the front face of the wafer carried out 
rotation support, and to carry out forcible exhaust air in the inside of the above-mentioned washing chamber 
suitably. Moreover, it is desirable to use nitrogen gas as the above-mentioned inert gas. 

[0010] Moreover, the substrate rotation means which the single-wafer-processing substrate washing station of 
this invention is equipment used for operation of the above-mentioned washing approach, and carries out 
support rotation of the one wafer in the level condition. It has the washing chamber which it comes to make into 
the gestalt of the well-closed container equipped with the substrate carrying-in delivery volume gate which can 
be opened and closed. The above-mentioned washing chamber It is characterized by coming to have an inert gas 
supply means to supply inert gas in this chamber, and a drug solution supply means to supply a penetrant 
remover to the front face of the wafer supported by the above-mentioned substrate rotation means. 
[001 1] As a suitable embodiment, while it has a drain means to discharge the penetrant remover or inert gas in 
this chamber and supply fullness of the inert gas is carried out into a washing chamber by the above-mentioned 
inert gas supply means, the above-mentioned washing chamber is constituted so that the inside of a washing 
chamber may carry out forcible exhaust air with the above-mentioned drain means. 

[0012] The substrate washing system of this invention moreover, in the body of equipment constituted possible 
[ sealing ] The loading unloading booth where two or more wafers before washing processing are stocked, and 

LWU KJ l HIUI O waici d alio li ic duuauaic oai i ymg hi oeuuwn vv i hvi i uamw vui uanyni5 hi ocunuwy, <*•••<_ 

processing are stocked, and consist of the substrate taking-out section which carries out taking-out standby, A 
processing booth equipped with at least one substrate washing chamber equipment which carries out washing 
processing of the one wafer by the penetrant remover of every plurality, It is characterized by coming to prepare 
this processing booth and a robot booth equipped with the transfer robot which transfers one wafer at a time 
between the above-mentioned loading unloading booths, and the above-mentioned substrate washing chamber 
equipment consisting of above-mentioned single-wafer-processing substrate washing stations. 
[0013] The substrate washing system of this invention in the body of equipment constituted possible [ sealing ] 
The loading unloading booth where two or more wafers before washing processing are stocked, and two or more 
wafers after the substrate carrying-in section which carries out carrying-in standby, and washing processing are 
stocked, and consist of the substrate taking-out section which carries out taking-out standby, A processing 
booth equipped with at least one substrate washing chamber equipment which carries out washing processing of 
the one wafer by the penetrant remover of every plurality, It is characterized by coming to prepare this 
processing booth and a robot booth equipped with the transfer robot which transfers one wafer at a time 
between the above-mentioned loading unloading booths, and the above-mentioned substrate washing chamber 
equipment consisting of the above-mentioned single-wafer-processing substrate washing station. 
[0014] [ in the washing chamber sealed in single-wafer-processing substrate washing of this invention ] Since 
injection supply of the penetrant remover is carried out and it was made to carry out spin washing on the front 
face of the wafer which carried out rotation support, carrying out supply fullness of the inert gas, such as 
nitrogen gas, by the inert gas purged in a washing chamber Myst in a washing chamber winds, a riser is 
prevented effectively, it is a very high cleanliness ambient atmosphere, and there is also almost no 
reattachment, such as particle, and precise processing for every wafer can be performed. 
[0015] In this case, while carrying out supply fullness of the above-mentioned inert gas into the above- 
mentioned washing chamber, the purge effectiveness of the inert gas in the above-mentioned washing chamber 
is promoted by carrying out the forcible exhaust air of the inside of the above-mentioned washing chamber. 
[0016] In this invention substrate washing system, moreover, in the body of equipment constituted possible 
[ sealing ] The loading unloading booth where two or more wafers before washing processing are stocked, and 
two or more wafers after the substrate carrying-in section which carries out carrying-in standby, and washing 
processing are stocked, and consist of the substrate taking-out section which carries out taking-out standby, A 
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processing booth equipped with at least one substrate washing chamber equipment which carries out washing 
processing of the one wafer by the penetrant remover of every plurality, While coming to prepare this processing 
booth and a robot booth equipped with the transfer robot which transfers one wafer at a time between the 
above-mentioned loading unloading booths The above-mentioned substrate washing chamber equipment 
consists of above-mentioned single-wafer-processing substrate washing stations. From it being single wafer 
processing which processes one wafer at a time, it is a high cleanliness ambient atmosphere, and there is also 
almost no reattachment, such as particle, precise processing for every wafer can be performed, and the washing 
space of substrate washing chamber equipment is also small, and a penetrant remover is also little and ends. 
[0017] and the configuration of each substrate washing chamber equipment is also simple, without there being no 
receipts and payments of a wafer in a washing process, touching atmospheric air, and being influenced of metal 
contamination, ion, or oxygen, since it is the one conventional flue type which carries out washing processing of 
the one wafer by the penetrant remover of every plurality, that is, performs all washing processes with one 
substrate washing chamber equipment — and it can miniaturize. 
[0018] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to a detail based on 
a drawing. 

[0019] The single-wafer-processing substrate washing station concerning this invention is shown in drawing 1 - 
"drawing^.-Specifrcatiy, this substrate washing station 10 constitutes some^substrate^washing systems shown in 
drawing 7 R> 7 - drawing 24 . This substrate washing system is specifically constituted considering the 
substrate washing chamber equipment which washes one wafer W at a time as a base unit, and the above- 
mentioned substrate washing station 10 constitutes this substrate washing chamber equipment. 
[0020] A substrate washing system is installed in the clean room made into the clarification ambient atmosphere. 
It comes to prepare the loading unloading booth A, the robot booth B, and the processing booth C in the body 1 
of equipment with which the substrate washing system was constituted possible [ sealing ], and partition 
formation of each [ these ] booths A, B, and C is carried out with septa 2 and 3. 

[0021] In the operation gestalt of illustration , while the loading unloading booth A and the processing booth C be 
arrange at the body 1 order both sides of equipment , respectively , it come to infix the robot booth B between 
these loading unloading booth A and the processing booth C , and the closing motion openings 4 and 5 which can 
be open to the operating space O of the body of equipment 1 exterior be form in it at the front face side of the 
above-mentioned loading unloading booth A . Moreover, into the processing booth C, it considers as the two 
chamber method with which it comes to arrange two or more substrate washing stations (for it to set to the 
thing of illustration and for them to be two sets) 10 and 10. 

[0022] While the above-mentioned substrate washing station 10 is coordinated with the penetrant remover 
feeder D which is the source of supply of a penetrant remover, respectively, each booth and equipment A-D are 
considered as the configuration by which drive control is carried out by interlocking mutually by system control 
station E. Hereafter, the processing booth C where the substrate washing station 10 is arranged first is 
explained concretely. 

[0023] I. As the processing booth Coprocessing booth C comes to have at least one single-wafer-processing 
substrate washing station 10 which carries out washing processing of the one wafer W by the penetrant remover 
of every plurality and being mentioned above in the operation gestalt of illustration, it comes to adopt the twin 
chamber method which is equipped with two substrate washing stations 10 and 10, and becomes. In addition, as 
a cure against a throughput, the substrate washing station 10 is made to increase suitably, and it is good also as 
3 chamber methods and 4 chamber methods. 

[0024] The substrate washing station 10 is constituted considering the washing chamber 80 in which relative 
vertical directional movement is possible, and the substrate slewing gear 81 as the principal part, as shown in 
drawing 19 - drawjng 24 , and the substrate slewing gear 81 is concentrically arranged in the center section of 
the washing chamber 80. 

[0025] The washing chamber 80 is considered as the configuration in which the rise-and-fall actuation to the 
vertical direction is possible while it equips the inner circumference section with the in-a-circle processing tubs 
85-88 of plurality (it sets in the operation gestalt of illustration and is four) arranged in the vertical direction. 
[0026] The washing chamber 80 is made into the gestalt of the well-closed container equipped with the 
substrate carrying-in delivery volume gate 90 which can be opened and closed, and, specifically, comes to have 
the drug solution feed zone 91, the inert gas feed zone 92 and the drain section 93, and 94 grades. 
[0027] The washing chamber 80 is considered as the single cleaning tank configuration which holds one wafer W 
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and which can be sealed, and consists of the up processing standby section 95 and the lower processing section 
96. 

[0028] the up processing standby section 95 is the part which carries out carrying-in appearance of the wafer 
W, and chamber covering 95a demounts in the Johan section in one-touch, and is prepared in it possible, and it 
is made into the structure where the maintenance in the washing chamber 80 can be performed easily while the 
above-mentioned gate 90 for carrying out carrying-in appearance of the wafer W is established in the flank. 
[0029] The closing motion whose above-mentioned gate 90 constitutes the substrate carrying-in outlet of the 
washing chamber 80 is possible, and, specifically, the gate 90 has the opening area which the hand sections 70a 
and 70b of the above-mentioned transfer robot 70 which held Wafer W in the level condition may pass. 
Moreover, door 90a of the above-mentioned gate 90 has an airtight and watertightness possible [ closing 
motion ] in the vertical direction, and is blockaded by driving sources, such as an air cylinder, to it. 
[0030] Moreover, in the up processing standby section 95, the above-mentioned drug solution feed zone 91 and 
the inert gas feed zone 92 are formed. 

[0031] The drug solution feed zone 91 supplies a penetrant remover to the front face of the wafer W supported 
by the substrate slewing gear 81, and, specifically, is made into the gestalt of the injection nozzle which carries 
out injection supply of the penetrant remover from the bottom on the front face of the wafer W supported by 
the substrate supporter 104 of the substrate slewing gear 81. 

[0032] While this injection nozzle 91 is formed possible [ a level turn ] in the state of facing down in the up 
processing standby section 95 of the above-mentioned washing chamber 80, the free passage of it to the 
penetrant remover feeder D is enabled. 97 shows the drive motor for swing of an injection nozzle 91. 
[0033] And carrying out a level turn to the substrate supporter 104 of the substrate slewing gear 81 to the front 
face of the wafer W by which rotation support is carried out ranging from the periphery to a core in the level 
condition, the level turn of the injection nozzle 91 is carried out, and it carries out injection supply of the 
penetrant remover after quiescence. 

[0034] It is the APM liquid which nozzle opening of the number corresponding to the class of penetrant remover 
which should be supplied is prepared in an injection nozzle 91, and four nozzle openings are specifically prepared 
in it in the operation gestalt of illustration (illustration abbreviation), and is mentioned later, respectively, pure 
water, DHF liquid, and N2. It functions as a feed hopper. These nozzle openings are formed in the ellipse taper 
configuration, and they are constituted so that the front face of Wafer W may be supplied widely elliptical. 
Thereby, it collaborates with rotation actuation of Wafer W, and supply distribution of the penetrant remover to a 
wafer W front face becomes quick and homogeneity. 

[0035] The inert gas feed zone 92 functions as an inert gas supply means to supply inert gas in the washing 
chamber 80, and is considered as the configuration which operates in case the discharge permutation of the 
penetrant remover in the time of washing of Wafer W and the washing chamber 80 is carried out. 
[0036] While the inert gas feed zone 92 is formed in the crowning of the up processing standby section 95, 
specifically, the free passage of it is enabled at the inert gas source of supply (illustration abbreviation). It sets in 
the operation gestalt of illustration and is N2 as inert gas. Gas is used. Moreover, the above-mentioned inert gas 
source of supply is considered as the configuration which may function as an inert gas supply means at the time 
of the free passage also to the above-mentioned injection nozzle 91 being enabled, and this injection nozzle 91 
also carrying out the discharge permutation of the penetrant remover in the washing chamber 80. 
[0037] The lower processing section 96 is the part which carries out washing processing of the wafer W, and the 
inside diameter is set up by relation with the substrate supporter 104 of the substrate slewing gear 81 so that it 
may mention later, as shown in drawing 3 , specifically, said in-a-circle processing tubs 85-88 enclose the wafer 
W supported by the substrate supporter 104 of the substrate slewing gear 81 in the inner circumference section 
of the lower processing section 96 — as — concentrically — and four steps come to be arranged in the vertical 
direction And the annular clearance by which the bore edges of these in-a-circle processing tubs 85—88 are the 
outer-diameter edge of the substrate supporter 104 of the above-mentioned substrate slewing gear 81 and non- 
contact, and are formed among both [ these ] edges is set up so that it may become minute spacing of extent 
which prevents the leakage by the bottoms, such as a penetrant remover. 

[0038] Moreover, in the lower processing section 96, while four in-a-circle processing tubs 85-88 mentioned 
above are formed in the vertical direction a multistage type or in the shape of a layer, the above-mentioned 
drain sections (drain means) 93 and 94 which are open for free passage to the equipment exterior are formed at 
pars-basilaris-ossis-occipitalis 96a of each processing tubs 85-88 and the lower processing section 96, 
respectively. 
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[0039] these drain sections 93 and 94 — a washing chamber — only in case the penetrant remover or inert gas 
in each processing tub 85-88 is discharged especially in 80 and washing processing is performed, when it carries 
out opening and washing processing in other processing tubs is performed, it considers as the configuration 
blockaded. 

[0040] Specifically, it is N2 in the washing chamber 80 by the above-mentioned inert gas feed zone 92 so that it 
may mention later. While supply fullness of the gas is carried out, the forcible exhaust air of the inside of the 
washing chamber 80 is carried out by the above-mentioned drain sections 93 and 94, and thereby, it is a 
penetrant remover in each processing tub 85-88, or N2. Gas is discharged through the drain sections 93 and 94 
in the equipment exterior. 

[0041] Moreover, the washing chamber 80 is equipped with the elevator style 100 as a rise-and-fall means which 
carries out predetermined stroke [ every ] rise-and-fall actuation to the substrate supporter 104 of the 
substrate slewing gear 81 while it is supported perpendicularly possible [ rise and fall ] in the vertical direction 
through the LM guide 98 which is a rise-and-fall guide. 

[0042] Specifically, this elevator style 100 consists of feed screw device 100a which carries out rise-and-fall 
actuation of the support frame 99 supporting the washing chamber 80, and drive-motor 100b which carries out 
the rotation drive of this feed screw device 100a, as shown in drawing 3 . 

[0043] And any one processing tub of the in-a-circle processing tubs 85-88 to which the washing chamber 80 
- should go up and down a predetermined stroke «very trr the vertical -direction-, and should perform washing down 
stream processing through feed screw device 100a by the drive of drive-motor 100b interlocked with actuation 
of the substrate slewing gear 81 mentioned later is alternatively positioned in the height direction to the 
substrate supporter 104 of the above-mentioned slewing gear 81. 

[0044] The substrate slewing gear 81 comes to have the drive motor 105 which carries out the rotation drive of 
this revolving shaft 103 while the substrate supporter 104 attaches and is supported by the amount of [ of a 
revolving shaft 103 ] point in the level condition, supporting one wafer W in the level condition at the time of spin 
washing and spin desiccation, as level rotation is carried out and it is shown in drawin g 3 - drawing 6 . 
[0045] Through the bearing support barrel 106, the substrate supporter 104 and the revolving shaft 103 are 
concentrically arranged pivotable in the center section of the washing chamber 80, and are considered as the 
configuration which supports one wafer W in the level condition at the substrate supporter 104. 
[0046] Specifically, the substrate supporter 104 comes to have the chucking arms 110 and 110 of plurality (it 
sets to the thing of illustration and is six) and — which carry out chucking support of the periphery section of 
Wafer W, as shown in drawing 4 — drawing 6 . 

[0047] while these chucking arms 110 and 110 and — are arranged in the condition level like illustration at a 
radial — the breaker style (closing motion means) 111 — the radiation direction — a round trip — it is 
supposed that it is movable. 

[0048] The chucking arms 110 and 110, the chucking pawls 112 and 1 12 of — formed at the tip, respectively, 
and — are set up so that it may become the same height mutually, and thereby, they carry out chucking support 
of the periphery section of Wafer W in the level condition at the time of chucking. 
[0049] Moreover, chucking side 112a of the chucking pawl 112 has the cross-section configuration 
corresponding to the profile configuration of the periphery section of Wafer W. That is, although not specifically 
illustrated, it is formed to the periphery section of the rectangle cross section of Wafer W, chucking side 1 1 2a 
being used as the right-angle flat surface which inclined in the vertical direction so that contact support of the 
periphery corner may be carried out in the state of a point contact condition or line contact 
[0050] By this, the periphery section of Wafer W will be supported by the above-mentioned chucking sides 1 1 2a 
and 1 12a and — in the state of constraint in the vertical direction at the time of the chucking arms 110 and 110 
and chucking of — . Moreover, this support condition is set as extent which permits migration of the some of the 
periphery section rather than is fixed in the periphery section of Wafer W. Since chucking side 112a which does 
not have contamination on the background of Wafer W in order to support only the periphery section of Wafer W 
by considering as such a configuration supports the cross-section configuration of the periphery section of 
Wafer W, it has effectiveness, like there is no chipping of the W round edge of wafers. 

[0051] The above-mentioned breaker style 111 is constituted considering cylinder equipment 111a prepared in 
the revolving-shaft 103 interior, this cylinder equipment 111a, the above-mentioned chucking arms 110 and 110, 
the connection wires 111b and 111b that connect — , — , the chucking arms 110 and 110, the return springs 
111c and 111c which always from-cartridge-energize — in the chucking discharge direction and — as the 
principal part. 
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[0052] And through the connection wires 111b and 111b and — , the chucking arms 110 and 110 and — are 
drawn in the direction inside of a path by protrusion actuation of the above-mentioned cylinder equipment 111a, 
and carry out chucking actuation by it On the other hand, by the return springs 111c and 111c and the elastic 
return force of — , to the direction outside of a path, the chucking arms 110 and 110 and — are extruded by ** 
ON actuation of cylinder equipment 111a, and carry out chucking discharge actuation by it. 
[0053] Moreover, while rotation support of the revolving shaft 1 03 is carried out through the bearing support 
barrel 106 at the letter of standing up, that lower limit section is connected to the drive motor 105 possible 
[ belt driving ], a rotation drive is carried out by the drive of this drive motor 105, and the above-mentioned 
substrate supporter 104 is considered as the configuration rotated with a predetermined rotational frequency. In 
the operation gestalt of illustration, the rotational speed of the bearing support barrel 106 is set up in 
abbreviation 3000r.p.m. at the time of spin desiccation while it is set up in 40 - SOr.p.m. at the time of spin 
washing processing. 

[0054] In the substrate washing station 10 which carried out the deer and was considered as the above- 
mentioned configuration, while positioning with the wafer W supported by the substrate supporter 104 of the 
substrate slewing gear 81 by the rise and fall to the vertical direction of the above-mentioned washing chamber 

80 and either of the processing tubs 85-88 of the above-mentioned washing chamber 80 is made alternatively, 
level rotation of the wafer W supported by the substrate supporter 1 04 is carried out with a predetermined 
rotational speed by the substrate slewing gear 81. 

[0055] As mentioned above, the configuration of the substrate washing station 10 While migration of the vertical 
direction is fixed for the substrate slewing gear 81, when you are trying for the above-mentioned washing 
chamber 80 to go up and down in the vertical direction The supporting structure of the substrate slewing gear 

81 which carries out high-speed rotation is simple and strong, and generating of rotational vibration is prevented 
effectively, the rotation section 104, i.e., the substrate supporter, of the substrate slewing gear 81. 
Consequently, the minute clearance between the bore edge of the lower processing section 96 and the outer- 
diameter edge of the substrate supporter 104 of the substrate slewing gear 81 is held correctly, and the 
advantage that the leakage by the bottoms, such as a penetrant remover, is stabilized over a iong period of time, 
and may be prevented is acquired. However, while this reverse configuration 81, i.e., a substrate slewing gear, is 
equipped with the structure of also collateralizing migration of the vertical direction, according to the purpose, 
the above-mentioned washing chamber 80 can also adopt fixed structure in the vertical direction. 

[0056] Then, with reference to drawing 7 - drawing 24 , the body 1 of equipment of the above-mentioned 
substrate washing system and the other configuration booths A and C are explained concretely. 
[0057] The body 1 of IL equipment: As the body 1 of equipment was mentioned above, the structure which can 
be sealed is adopted to the external clean room from the purpose which carries out maintenance promotion of 
the cleanliness within the body 1 of equipment 

[0058] While acid-proof paint processing is performed on the surface of a steel plate, covering processing of 
vinyl chloride resin (PVC) is specifically performed, and, as for the peripheral wall of the body 1 of equipment 
the covering processing by the corrosion resistance ingredient and the corrosion resistance over a penetrant 
remover are secured to the periphery of a steel plate only for the internal surface of the above-mentioned 
processing booth C. Thus, only the internal surface of the processing booth C is because, as for what corrosion 
resistance processing should just be performed to, each booths A, B, and C within the body 1 of equipment form 
the space which had septa 2 and 3 and was isolated as much as possible, and cost-cut-izing on equipment 
frame manufacture and shortening of construction time amount are attained by considering as such wall surface 
structure. 

[0059] As shown in drawing 7 , the loader opening 1 1 and the unloader opening 12 for the loading unloading 
booth A are prepared in the front wall side of the body 1 of equipment These double door openings 11 and 12 
The auto shutter device by transparence covering which can check the interior by looking is adopted, Wafers W 
and W and the carrier which held — are slid up and down, while having the opening area which can be inserted in 
two steps of upper and lower sides, and it considers as the sealing structure in which automatic closing motion 
is possible so that it may mention later. Thereby, invasion of the particle from a clean room etc. is suppressed 
by the minimum in the loading unloading booth A. 13 shows the HEPA filter and defecation air is inhaled in the 
loading unloading booth A through this HEPA filter 13. 14 shows the display which serves as a touch panel, and 
the employment method of an equipment program with various kinds of recipes and parameters is set up on this 
display 14. An emergency stop button (red) 15 and a pause button (green) 16 are formed in the right-hand side 
of a display 14, and the hand pen duct connector 17 and PATORAITO 18 for connecting a control panel to the 
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right-hand are further prepared in it. Moreover, while a warning buzzer 20 is formed in the left-hand side of the 
above-mentioned display 14, the on/off switch 21 which performs deactivation of various components to the 
down side is formed. The closing motion doors 22 and 23 with a lock device of each electric equipment, such as 
an electrical network of equipment and a sequencer, are mainly formed in juxtaposition at the above-mentioned 
display 1 4 bottom. Furthermore, the MEKAMENTE openings 24 and 25 for [ various ] drives of the loading 
unloading booth A are formed in the front wall side lower part possible [ closing motion ]. 

[0060] As shown in drawing 8 , the opening 30 for a conveyance network is formed in the central part, the auto 
shutter device by transparence covering which can check the interior by looking is adopted, and this opening 30 
is made into the sealing structure in which automatic closing motion is possible at the right-hand side wall 
surface of the body 1 of equipment. Moreover, various kinds of maintenance openings 31-34 are formed in the 
perimeter of this opening 30 possible [ closing motion ]. 

[0061] as show in the left-hand side wall surface of the body 1 of equipment at drawing 9 , the opening 40 for 
robot maintenances of the robot booth B be form in the central part , and while this opening 40 have the opening 
area which be the extent which an operator can frequent , closing motion be make possible by the door with a 
key switch , and if a key be insert and cancel , a safety practice from which energization of equipment be turn 
off ( pause condition ) be give . Moreover, the check-by-looking aperture 42 for checking the inside of the 
check-by-looking aperture 41 for checking the inside of the loading unloading booth A by looking and the 
processing-booth G t>y looking is formed trr^the both side^of opening 40rrespeetively, and the^naintenance — 
openings 43 and 44 are formed in the bottom, respectively. 

[0062] As shown in drawing 10 , while an emergency stop button 45 and the pause (halt) carbon button 46, and 
the hand pen duct connector 47 are formed in the tooth-back side-attachment-wall side of the body 1 of 
equipment, it is N2 of the point of use of employment of the substrate washing station 10 to the down side. The 
panel 48 by which the display meter of a pressure or the air pressure force, the regulator, etc. were formed is 
arranged. 49 and 50 show maintenance opening for the substrate washing station 10 of the processing booth C, 
and these openings 49 and 50 have seal structure of a duplex in order to prevent the leakage by the equipment 
exteriors, such as a penetrant remover, effectively. 51 and 52 show the exhaust port of the air within the body 1 
of equipment, and 53, 53, and — show connector opening for [ various ] piping connection. 

[0063] III. loading unloading booth A: The loading unloading booth A consists of the substrate carrying-in section 
Aa and the substrate taking-out section Ab. 

[0064] The substrate carrying-in section Aa is a part which carries in Wafer W from a last process, and the 
wafer W before washing processing and two or more W. — are stocked here, and it carries out carrying-in 
standby here. Moreover, the substrate taking-out section Ab is a part which takes out Wafer W to degree 
process, and the wafer W after washing processing and two or more W. — are stocked here, and it carries out 
taking-out standby here. These Ryobe Aa and Ab has the same basic configuration so that the following may 
explain. 

[0065] That is, if it explains taking the case of the substrate carrying-in section Aa, it is opened for free passage 
by the opening 55 of a septum 2 to the robot booth B while closing motion of this substrate carrying-in section 
Aa is enabled to the operating space O with the loader opening 11 of the front side-attachment-wall side of the 
body 1 of equipment mentioned above, as shown in drawing 5 - drawing 7 . The magnitude of the need minimum, 
i.e., the transfer robot's 70 hand mentioned later, holds Wafer W, and the opening area of this opening 55 is set 
as the minimum magnitude which can be inserted in. 

[0066] Moreover, the substrate carrying-in section Aa moves the substrate attaching part 60 holding two or 
more wafers W and W and the carrier 56 which had a predetermined array pitch in the vertical direction, and 
contained — to it in the level condition, and this substrate attaching part 60 in the vertical direction, and comes 
to have the wafers W and W in a carrier 56, and the rise-and-fall pointing device 61 of — which performs 
positioning for carrying in or taking out 

[0067] The substrate attaching part 60 is specifically equipped with maintenance base 60a which has the level 
installation side which carries out installation maintenance of two or more wafers (they are 26 sheets in 
illustration) W and W, and the carrier 56 with which — was contained, as shown in drawing 8 - Fig. 1 010 . In the 
operation gestalt of illustration, it has predetermined spacing in the support frame 62 in the vertical direction, 
and comes to arrange two maintenance bases 60a and 60a. Corresponding to this, the above-mentioned loader 
opening 11 has in coincidence the opening area in which insertion installation is possible to the two above- 
mentioned steps of maintenance bases 60a and 60a for two carriers 56 and 56, as mentioned above. 
[0068] Moreover, although the above-mentioned carrier 56 is not made to serve a double purpose as an object 
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for wafer conveyance besides this system and not being illustrated, the retention groove holding the periphery 
section of Wafer W is prepared in the interior with the predetermined array pitch. And in the case of wafer 
conveyance, while a carrier 56 is dealt with with Wafers W and W and the posture in which — is held in the 
shape of [ perpendicular ] standing up, in case it is laid in the above-mentioned maintenance base 60a, it is dealt 
with with Wafers W and W and the posture in which — is held at a level lodging condition. 

[0069] Specifically, the rise-and-fall pointing device 61 is made into the gestalt of the carrier elevation device 
which consists of feed screw device 61a which carries out rise-and-fall actuation of the above-mentioned 
support frame 62, and drive-motor 61b which carries out the rotation drive of this feed screw device 61a, as 
shown in drawing 1414 - drawing 17 . and the drive of drive-motor 61b interlocked with the actuation of the 
transfer robot 70 mentioned later — feed screw device 61a — minding — the maintenance bases 60a and 60a - 
- a carrier 56, the wafers W and W in 56, and — go up and down a predetermined pitch every in the vertical 
direction further, and positioning for the carryingHn appearance is performed. 

[0070] Moreover, in relation to the above-mentioned configuration, the carrier inclination detection sensor 63, 
the wafer elutriation in-line mechanism 64, and the wafer mapping sensor 65 are formed. 
[0071] The carrier inclination detection sensor 63 detects whether the carrier 56 is correctly arranged on 
maintenance base 60a and 60a, and sets it to the thing of illustration. By the transparency mold optical sensor 
which detects whether the carrier 56 is horizontally placed correctly on maintenance base 60a and 60a, when a 
carrier 56 appears aslant on maintenance base 60a and 60a, sensing cannot be carried out but it functions as an 
insurance device in which the drive of equipment is stopped. 

[0072] The wafer elutriation in-line mechanism 64 is for smoothly and ensuring sampling actuation of the wafer 
W by the transfer robot 70 which mentions later etc., and as shown in drawing 18 and drawing 19 , it becomes in 
preparation for a part for the point of level rockable swinging arm 64a about Wafers W and W and drive-motor 
64c of — which makes the above-mentioned swinging arm 64a rock while contacting an edge and preparing 
contact 64b which can be pushed. 

[0073] And swinging arm 64a of the wafer elutriation in-line mechanism 64 carries out level rocking, and contact 
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carrier 56, and the edge of — by this, and makes a predetermined location carry out alignment arrangement of 
the wafer W by the drive of drive-motor 64c to the carriers 56 and 56 on maintenance base 60a and 60a. This 
wafer elutriation in-line mechanism 64 operates at every rise and fall for every predetermined pitch of the 
carriers 56 and 56 by the rise-and-fall positioning device 61, and Wafers W and W and — always secure carrying 
out alignment arrangement in a predetermined location. 

[0074] In addition, only when the optical sensor which ** elutriation of Wafer W is formed, elutriation of Wafer W 
is detected by this optical sensor and Wafer W is elutriating, it is good also as a configuration which operates the 
above-mentioned wafer elutriation in-line mechanism 64. 

[0075] The wafer mapping sensor 65 comes to have drive-motor 65c which makes the above-mentioned 
swinging arm 65a rock while detection section 65b of Kushigata which equipped a part for the point of level 
rockable swinging arm 65a with two or more slots corresponding to Wafers W and W and — is prepared, as it is a 
transparency mold optical sensor for controlling a drive of the transfer robot 70 of the robot booth B and is 
shown in drawing 18 and drawing 19 . 

[0076] And the carriers 56 and 56 on maintenance base 60a and 60a are received by the drive of drive-motor 
65c. Swinging arm 65a of the wafer mapping sensor 65 carries out level rocking, and detection section 65b 
carries out contiguity actuation at the wafers W and W in a carrier 56, and — . By this It detects [ of Wafers W 
and W and — ] in what kind of array Wafers W and W and — are contained in carriers 56 and 56, or whether 
there is any part of a gear-tooth omission in an array. This detection result is sent to system control station E, 
and controls a motion of the transfer robot 70. When the wafer mapping sensor 65 is laid by carriers 56 and 56 
on maintenance base 60a and 60a, it operates once. 

[0077] In addition, drive control of the transfer robot 70 by system control station E is considered as the 
configuration in which a four-kind choice setup is possible in the operation gestalt of illustration. That is, it 
extracts from the wafer W of each carrier 56 top of i substrate carryingHn section Aa. Put in the wafer W after 
processing from each carrier 56 bottom of the substrate taking-out section Ab. ii) It extracts from the wafer W 
of each carrier 56 top of the substrate carryingHn section Aa. Put in the wafer W after processing from each 
carrier 56 bottom of the substrate taking-out section Ab. iii It extracts from the wafer W of each carrier 56 
bottom of the substrate carryingHn section Aa. Put in the wafer W after processing from each carrier 56 bottom 
of the substrate taking-out section Ab. And it is selectable from four methods of extracting from the wafer W of 
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each carrier 56 bottom of iv substrate carrying-in section Aa, and putting in the wafer W after processing from 
each carrier 56 bottom of the substrate taking-out section Ab. 

[0078] The substrate taking-out section Ab is the same as that of the loader opening 1 1 which was equipped 
with the same basic configuration as the above-mentioned substrate carrying-in section Aa, and also mentioned 
the configuration of the unloader opening 12 above except for the point that the wafer mapping sensor 65 is not 
formed. 

[0079] Moreover, in the loading unloading booth A, as mentioned above, while Wafers W and W and — which are 
stocked by the substrate carrying-in section Aa and the substrate taking-out section Ab are arranged in the 
level condition with a predetermined array pitch in the vertical direction, the passage of the clarification air 
which flows the inside of the loading unloading booth A is constituted so that it may flow horizontally towards 
the direction of the above-mentioned substrate taking-out section Ab to the substrate carrying-in section Aa. 
The clarification air inhaled from HEPA filter 13 of the front section of the body 1 of equipment passes through 
between the wafers [ finishing / processing of the substrate taking-out section Ab which is an unloader side / 
first ] W and W, the wafers W and W before processing of the substrate carrying-in section Aa which is a loader 
side further after passing through between of — , and — , and, specifically, is sent to the works exhaust-air way 
outside drawing from the exhaust port 51 of the tooth-back section of the body 1 of equipment. 
[0080] The wafers [ finishing / processing ] W and W and the high cleanliness of — are secured by performing 
air-current control of the such-wafers W and W and-the clarification air tn-consideration of art arrangement 
configuration of — . The passage of the clarification air which flows the inside of the robot booth B and the 
processing booth C about this While flowing perpendicularly towards a lower part from HEPA filters 66 and 67 
prepared in the head-lining section of the body 1 of equipment, respectively While each septa 2 and 3 make the 
rectification which prepares the flow of such clarification air the place sent to the works exhaust air way outside 
drawing from the exhaust port 52 of the tooth-back section of the body 1 of equipment In order to make a 
septum with the passage of the clarification air which flows the inside of the loading unloading booth A, the 
smooth airstream way within the body 1 of equipment is secured. 

[0081] Moreover, the mechanical mechanical component of the mechanical component 61 of the mechanism 
device in the loading unloading booth A, i.e., a rise-and-fall pointing device, the wafer elutriation in-line 
mechanism 64, and wafer mapping sensor 65 grade is altogether arranged below height of 900mm according to 
SEMI specification, and raising dust preventive measures are given. 

[0082] IV. robot booth B: Similarly the robot booth B is opened for free passage by the openings 72 and 72 of a 
septum 3 to the processing booth C while the openings 55 and 55 of a septum 2 are open for free passage to 
the loading unloading booth A, as it is the part which transfers one wafer W at a time and being mentioned above 
between the loading unloading booth A and the processing booth C. Like the opening 55 of the above-mentioned 
septum 2, the hand of the magnitude 70 of the need minimum, i.e., a transfer robot, holds Wafer W, and the 
opening area of this opening 72 is set as the minimum magnitude which can be inserted in. 

[0083] moreover — the upper part of the openings 72 and 72 with the processing booth C — lo — the time of 
coming out with the time of NAIZA 94 being formed (R> drawing 1 2 2 reference), and Wafer W going into the 
washing processing chamber 10 — lo — the ion shower by NAIZA 94 is performed (supply of Nionized 2), and it 
considers as the configuration which prevents electrification of Wafer W there. That is, since high-speed rotation 
is considerably carried out in the washing processing chamber 10 at the time of desiccation of Wafer W, 
possibility that static electricity will be occurred and charged to Wafer W is high, since such static electricity 
makes dust etc. adhere to Wafer W, in order to prevent it — lo — NAIZA 94 is formed. 

[0084] The robot booth B is constituted considering the transfer robot 70 and the substrate turnover device 71 
as the principal part. 

[0085] The transfer robot 70 transfers one wafer W at a time with a level condition between the substrate 
carrying-in section Aa and the substrate washing station 10 and between this substrate washing station 10 and 
the above-mentioned substrate taking-out section Ab. 

[0086] Specifically, this transfer robot 70 is made into the gestalt of the twin arm robot having the hand sections 
70a and 70b of the pair which carries out level actuation while he does rise-and-fall actuation, as shown in 
drawing 20 and drawing 21 . The hand sections 70a and 70b of these pairs were considered as the configuration 
whose hand section 70b of another side carries out transfer processing of the wafer W after washing processing, 
and have prevented that impurities, such as particle, adhere to the wafer [ finishing / processing ] W while one 
hand section 70a carries out transfer processing of the wafer W before washing processing. 
[0087] Moreover, it is made into the structure of preventing breakage of Wafer W etc., the substrate attaching 
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part 75 prepared in a part for the point of the transfer robot's 70 hand sections 70a and 70b being used as the 
support gestalt of the soft landing method which carries out installation support of the inferior surface of tongue 
of Wafer W. 

[0088] While horizontal migration of the transfer robot 70 is made possible in the inside of the robot booth B to a 
longitudinal direction, specifically, the transfer robot's 70 hand sections 70a and 70b are formed in robot body 
70c possible [ rise and fall ] and pivotable. The driving source of these hand sections 70a and 70b consists of a 
drive motor formed in the interior of robot body 70c. Moreover, although not illustrated, a concrete configuration 
is considered as the configuration which positions the periphery edge of Wafer W with the gage pin with two or 
more tapers prepared in this substrate attaching part 75 top face while the fork member made from a ceramic is 
adopted and it holds Wafer W from the bottom in the level condition by the flat top face of this substrate 
attaching part 75 as the above-mentioned substrate attaching part 75. 

[0089] In addition, although not illustrated, you may consider as the gestalt of the transfer robot of a well-known 
vacuum adsorption equation conventionally, and while considering as the substrate adsorption section to which 
the substrate attaching part 75 for a point of the hand sections 70a and 70b carries out vacuum adsorption 
chucking of the wafer W for this purpose, and exchangeable structure, although not illustrated, the free passage 
in sources of negative pressure, such as a vacuum pump, is enabled. 

[0090] And the transfer robot 70 is the location, after the substrate attaching part 75 samples the wafer W in 
the carrier 56 of the substrate carrying-in section Aa, and on the substrate supporter 104 of the substrate 
washing station 10 with a level condition and the transfer robot 70 moves by handling actuation of the hand 
sections 70a or 70b, and after rotating only a predetermined include angle horizontally, he moves on the above- 
mentioned substrate supporter 104 or the carrier 56 of the substrate taking-out section Ab. 
[0091] In this case, in the substrate carrying-in section Aa or the substrate taking-out section Ab, on the 
occasion of extraction and insertion of Wafer W to a carrier 56, a carrier 56 carries out rise-and-fall actuation 
by one pitch perpendicularly, and positioning for Wafers W and W and the carrying-in appearance of — is 
performed by the rise-and-fall pointing device 61 interlocked with actuation of the transfer robot 70. 

l"o r\ r\ r\i r__ u!x! _jCjl x.i x. jc t ~ir\ i i -rrn_ . j. i x_ 11 a j.: u. - 

Luua^j in auuiuun, alter me transier ruuuib /u rianu seuuuns /ua or /uu uarry uui r ise - ar iu — ran awiuauun uy 

one pitch perpendicularly on the occasion of extraction and insertion of Wafer W to a carrier 56, the 
configuration by which drive control is carried out so that the same actuation as the above may be repeated 
successively is also employable as the operation gestalt and reverse of illustration. In this case, the rise-and-fall 
pointing device 61 becomes unnecessary. 

[0093] The substrate turnover device 71 carries out transform processing of the vertical location on the rear 
face of front of Wafer W, and is considered as the configuration which operates when performing washing 
processing not only to the front face of Wafer W but to a rear face. 

[0094] Specifically, the substrate turnover device 71 is constituted considering the chuck device 76, cylinder 
equipment 77, and a drive motor 78 as the principal part, as shown in drawing 22 - drawing 24 . The chuck 
device 76 is what carries out chuck support of the periphery edge of Wafer W at the letter of grasping. It comes 
to prepare the movable chucks 76a and 76b of a pair possible [ closing motion ]. By both [ these ] the chucks 
76a and 76b Every three support rollers 79, 79, and 79 with a circular sulcus which carry out engagement 
support of the periphery edge of Wafer W are formed in annular corresponding to the periphery of Wafer W, 
respectively. Such support rollers 79, 79, and 79 arranged annularly are arranged a pair every on the same axle, 
respectively, and are made into the structure which can chuck support two wafers W and W at coincidence. 
[0095] The above-mentioned movable chucks 76a and 76b are considered as the configuration which carries out 
a switching action towards a horizontal core with cylinder equipment 77. Cylinder equipment 77 specifically 
consists of air cylinders which used pressure air as the actuation medium. 

[0096] Moreover, both the above-mentioned chucks 76a and 76b are perpendicularly supported pivotable 
through the transmission belt device by the drive motor 78. 

[0097] And when performing washing processing not only to the front face of Wafer W but to a rear face, the 
reversal process of the wafers W and W which the washing processing by the side of a front face completed is 
transferred and carried out to the substrate turnover device 71 by the transfer robot 70. That is, after the 
substrate turnover device 71 operates the chuck device 76 and carries out chuck support of the periphery edge 
of Wafer W with cylinder equipment 77 at the letter of grasping, the chuck device 76 which carried out chuck 
support of the wafers W and W is rotated 180 degrees by the drive of a drive motor 78 at a low speed, and 
Wafers W and W are reversed. The wafers W and W with which this front rear face was reversed turn the rear 
face before processing to the substrate washing stations 10 and 10 of the processing chamber C up with the 
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transfer robot 70 again, it is supplied, respectively, and washing processing is performed also to this rear face. 
[0098] Moreover, like the loading unloading booth A, the mechanical mechanical component of the mechanical 
component 70 of the mechanism device in the robot booth B, i.e., a transfer robot, and the substrate turnover 
device 71 is altogether arranged below height of 900mm according to SEMI specification, and raising dust 
preventive measures are given. 

[0099] V. Penetrant remover feeder D : the penetrant remover feeder D By the source of supply which supplies 
a penetrant remover to the substrate washing station 10 of the processing booth C, it sets in the operation 
gestalt of illustration. The configuration for performing washing with APM (NH4 OH+H2 02+H2 O) liquid 
alternatively, Are 2 drug-solution system equipped with the configuration for performing washing with DHF 
(HF+H2 O) liquid, and the processing tubs 85-88 in the washing chamber 80 of the substrate washing station 10 
corresponding to this Respectively, the object for washing processes according [ the processing tub 85 of the 
bottom ] to APM liquid, the object for washing processes according [ the processing tub 86 of the stage on it ] 
to DHF liquid, the object for rinses according [ the processing tub 87 of the stage on it ] to pure water, and the 
processing tub 88 of the maximum upper case are carried out to spin desiccation. 
[0100] And washing processes, such as i AP M+D H F+03+D IW+D R Y, iiAPM+DHF+DRY, iiiAPM+DRY, and 
DHF+DRY, can perform alternatively by carrying out a selection setup of the recipe concerning a washing 
process. 

LU tu i j VI. ^ysicm conLror^tation c it inxenocKSTTfUxuatiy ana anve control ot ine suusxrate carrying in section 
Aa which system control station E mentioned above, the transfer robot 70, the substrate turnover device 71, the 
substrate washing stations 10 and 10, and the substrate taking-out section Ab is carried out, and a series of wet 
down stream processing in the following substrate washing systems is full automatic till taking out to degree 
process from the time of carrying in from the last process of Wafer W, and is performed by this system control 
station E to it. 

[0102] (1) Wafers W and W, carrying in of — : the wafers W and W before washing processing and — are 
conveyed to the operating space O, after [ perpendicular ] AGV etc. has held in the carrier 56 from the last 
process. 

[0103] The loader opening 11 of the body 1 of equipment is opened. The wafers W and W before washing 
processing and — After toppling a carrier 56 and changing posture change into a level condition from a 
perpendicular condition, by the handicraft of automatic carrying-in equipment (illustration abbreviation) or O ** 
RETA While it had held in the carrier 56 through the above-mentioned loader opening 11, carrying-in 
arrangement is carried out, respectively on [ of two steps of upper and lower sides of the substrate attaching 
part 60 in the substrate carrying-in section Aa of the loading unloading booth A ] maintenance base 60a and 60a. 

[0104] In this case, after a carrier 56 is first laid on upper maintenance [ the 1st step of] base 60a, the 
substrate attaching part 60 goes up with the rise-and-fall pointing device 61, and the following carrier 56 is laid 
on lower maintenance [ the 2nd step of ] base 60a. 

[0105] While aligning according to the wafer elutriation in-line mechanism 64 if the existence of the inclination of 
a carrier 56 is detected by the carrier inclination detection sensor 63 and there is no inclination after the above- 
mentioned loader opening 1 1 is closed again, Wafers W and W and the array condition of — are detected by the 
wafer mapping sensor 65, and the transfer robot 70 of the robot booth B is stood by. 

[0106] According to the detection result of the wafer mapping sensor 65, the transfer robot 70 samples one 
wafer W in a carrier 56 at a time with a level condition, and does sequential carrying in into the washing chamber 
80 of each substrate washing station 10 of the processing booth C. 

[0107] Sampling of the wafer W by the transfer robot 70 in this case is performed through the opening 55 of a 
septum 2, according to the detection result of the wafer mapping sensor 65, is interlocked with positioning 
actuation (a carrier 56 goes up and down by one pitch perpendicularly, and it is positioning actuation for carrying 
in of Wafers W and W and — ) of the carrier 56 by the rise-and-fall pointing device 61, and is performed one by 
one from the lowermost wafer W in the topmost part 

[0108] On the other hand, carrying in of the wafer W by the transfer robot 70 is performed through the gate 90 
of the opening 72 of a septum 3, and the washing chamber 80 in the condition that the substrate supporter 104 
of the substrate washing station 10 carried out rise standby in the wafer carrying-in appearance location in the 
up processing standby section 95 of the washing chamber 80. This gate 90 carries out opening only of the time 
of the carrying-in appearance of Wafer W, and diffusion of the fumes in the washing chamber 80, the inflow of 
the particle into the washing chamber 80, etc. are prevented effectively. 
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[0109] If Wafer W is carried in on the substrate supporter 104 in the washing chamber 80, the chucking arms 110 
and 110 and — will carry out chucking support of the periphery section of Wafer W in the level condition. 
[0110] (2) Wet processing in the substrate washing station 10 : if the substrate supporter 104 carries out 
chucking support of the wafer W, after being positioned in the wafer washing processing location in the lower 
processing section 96, it will perform by rise-and^all actuation of the washing chamber 80 in the procedure in 
which various kinds of washing processings mentioned above were defined beforehand. 

[0111] For example, if it is washing down stream processing (APM+DHF+DRY) of ii mentioned above, positioning 
arrangement of the wafer W on the substrate supporter 104 will be first carried out by rise-and-fall positioning 
of the washing chamber 80 at the processing tub 85 of the bottom, and it is inert gas, N2 [ i.e., ], from the inert 
gas feed zone 92. Spin washing is performed by the low-speed rotation by the substrate slewing gear 81, while 
injection supply of the gas is carried out and APM liquid is supplied from an injection nozzle 91. 
[01 12] Then, positioning arrangement is carried out from a top at processing [ the 2nd step of ] tub 87, and it is 
N2 from the inert gas feed zone 92. A rinse is performed by the low-speed rotation by the substrate slewing 
gear 81, while injection supply of the gas is carried out and pure water is supplied from an injection nozzle 91. 
[0113] Furthermore, positioning arrangement is carried out from a top at processing [ the 3rd step of ] tub 86, 
and it is N2 from the inert gas feed zone 92. Spin washing is performed by the low-speed rotation by the 
substrate slewing gear 81, while injection supply of the gas is carried out and DHF liquid is supplied from an 
injection nozzle 91. 

[01 14] A rinse is performed by the low-speed rotation by the substrate slewing gear 81, while positioning 
arrangement is carried out at the above-mentioned processing tub 87, injection supply of the N2 gas is again 
carried out from the inert gas feed zone 92 and pure water is supplied from an injection nozzle 91. 
[0115] And finally, positioning arrangement is carried out at the processing tub 88 of the maximum upper case, 
and it is N2 from an injection nozzle 91. Spin desiccation is performed by the high-speed rotation by the 
substrate slewing gear 81 while gas is injected. 

[0116] In this case, the case of the inert gas from the inert gas feed zone 92, i.e., this operation gestalt, is N2. 
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forcible exhaust air from the drain section 93 of each chamber, in the washing chamber 80, the air current of a 
path which results [ from the inert gas feed zone 92 ] in the drain section 93 of each chamber arises, Myst in 
the washing chamber 80 winds, and a riser is prevented effectively. 

[0117] Moreover, it is blockaded, when it carries out opening and washing processing in other processing tubs is 
performed, only in case washing processing is performed in the processing tub, and thereby, the drain section 93 
of each processing tubs 85-88 is N2 in the above-mentioned washing chamber 80. The purge effectiveness is 
promoted. 

[01 18] After a series of washing processings to the front face of Wafer W are completed, after the substrate 
supporter 104 goes up again relatively [ location / in the up processing standby section 95 / wafer carrying-in 
appearance ], the transfer robot 70 of the robot booth B is stood by by downward actuation of the washing 
chamber 80. 

[01 19] In this case, when the rear face of Wafer W also carries out washing processing, after Wafer W is 
conveyed by the transfer robot 70 to the substrate turnover device 71 and a front rear face is reversed, it is 
again carried in to the above-mentioned substrate supporter 104, and a series of washing processings mentioned 
above are performed to the rear face of Wafer W. 

[0120] (3) Wafers W and W, taking out of — : again, the wafer W which a series of washing processings in the 
substrate washing station 10 completed is the point contrary to the above-mentioned, is taken out by the 
transfer robot 70 from the washing chamber 80 of each substrate washing station 10, and taking-out hold is 
carried out one by one in the level condition into the carrier 56 which stands by, respectively on [ of two steps 
of upper and lower sides of the substrate attaching part 60 in the substrate taking-out section Ab ] maintenance 
base 60a and 60a, and 56. 

[0121] The concrete taking-out hold actuation in this case is the same as that of the point of the wafers W and 
W of (1) mentioned above, and carrying-in actuation of — . 

[0122] And if the wafers W and W after washing and — are arranged and filled by all the retention groove of 
these carriers 56 and the 56 interior, the unloader opening 12 of the body 1 of equipment will be opened, and 
carriers 56 and 56 will be conveyed towards down stream processing for the thin film formation by sputtering, 
CVD processing, etc. of degree process. 

[0123] In a series of above actuation, as mentioned above, a selection setup of the wafers W and W in the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran.web_cgi_ejje 



2006/04/27 



JP,2001-223195,A [DETAILED DESCRIPTION] 



13/14 s<—*s 



carrier 56 by the transfer robot 70 and the procedure of — is carried out out of four kinds of approaches Hv. 
[0124] Moreover, the loading activity and unloading activity in the substrate carrying-in section Aa and the 
substrate taking-out section Ab in the loading unloading booth A are done on coincidence in fact. 
[0125] In the substrate washing system which carried out the deer and was constituted as mentioned above It is 
N2 by the inert gas feed zone 92 in the sealed washing chamber 80. Carrying out supply fullness of the gas N2 
purged in the washing chamber 80 since injection supply of the penetrant remover is carried out by the injection 
nozzle 91 and it was made to carry out spin washing on the front face of the wafer W which carried out rotation 
support By gas Myst in the washing chamber 80 winds, a riser is prevented effectively, it is a high cleanliness 
ambient atmosphere, and there is also almost no reattachment, such as particle, and precise processing of every 
wafer W can be performed. 

[0126] And it is N2 in the above-mentioned washing chamber 80 in this case. While carrying out supply fullness 
of the gas, the purge effectiveness of the inert gas in the above-mentioned washing chamber 80 is further 
promoted by carrying out the forcible exhaust air of the inside of the above-mentioned washing chamber 80 by 
the drain section 93 of each processing tubs 85-88. 

[01 27] Moreover, while the loading unloading booth A, the robot booth B, and the processing booth C are formed 
in the body 1 of equipment constituted possible [ sealing ] in this invention substrate washing system The 
above-mentioned substrate washing station 10 is arranged as substrate washing chamber equipment in this 
— processing booth G. Since it c ons i d e rs as single wafer process i ng which processes one wafer W at a time, it is a — 
high cleanliness ambient atmosphere, and there is also almost no reattachment, such as particle, precise 
processing of every wafer W can be performed, and the washing space of the substrate washing station 10 is 
also small, and a penetrant remover is also little and ends. 

[0128] and the configuration of each substrate washing chamber equipment is also simple, without there being no 
receipts and payments of Wafer W in a washing process, touching atmospheric air, and being influenced of metal 
contamination, ion, or oxygen, since it is the one conventional flue type which carries out washing processing of 
the one wafer W by the penetrant remover of every plurality, that is, performs all washing processes with one 
substrate washing station 10 — and it can miniaturize. 

[0129] In addition, the operation gestalt mentioned above shows the suitable embodiment of this invention to the 
last, and design changes various by within the limits of it are possible for this invention, without being limited to 
this. 

[0130] as the substrate washing station which is the base unit component of the substrate washing system 
which mentioned above the substrate washing station 10 concerning this operation gestalt — of course — this 
equipment — the configuration used also as a substrate washing station of one chamber single wafer processing 
which carries out washing processing of the wafer W into the single washing chamber 80 by every one-sheet two 
or more kinds of penetrant removers even when it is independent — having — **** — this equipment — 
independent use is also possible. 

[0131] Moreover, the penetrant remover used in this operation gestalt is an example to the last, for example, 
other penetrant removers are available according to the purposes, such as HPM (HCI+H2 02+H2 O) and SPM 
(H2 S04+H2 02+H2 O). 
[0132] 

[Effect of the Invention] [ in the washing chamber which was sealed according to the single-wafer-processing 
substrate washing station of this invention as explained in full detail above ] Since injection supply of the 
penetrant remover is carried out and it was made to carry out spin washing on the front face of the wafer which 
carried out rotation support, carrying out supply fullness of the inert gas, such as nitrogen gas, by the inert gas 
purged in a washing chamber Myst in a washing chamber winds, a riser is prevented effectively, it is a very high 
cleanliness ambient atmosphere, and there is also almost no reattachment, such as particle, and precise 
processing for every wafer can be performed. 

[0133] In this case, while carrying out supply fullness of the above-mentioned inert gas into the above- 
mentioned washing chamber, by carrying out the forcible exhaust air of the inside of the above-mentioned 
washing chamber, the purge effectiveness of the inert gas in the above-mentioned washing chamber is 
promoted, and the above-mentioned effectiveness may be demonstrated still more effectively. 
[0134] In this invention substrate washing system, moreover, in the body of equipment constituted possible 
[ sealing ] The loading unloading booth where two or more wafers before washing processing are stocked, and 
two or more wafers after the substrate carrying-in section which carries out carrying-in standby, and washing 
processing are stocked, and consist of the substrate taking-out section which carries out taking-out standby, A 
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processing booth equipped with at least one substrate washing chamber equipment which carries out washing 
processing of the one wafer by the penetrant remover of every plurality, While coming to prepare this processing 
booth and a robot booth equipped with the transfer robot which transfers one wafer at a time between the 
above-mentioned loading unloading booths The above-mentioned substrate washing chamber equipment 
consists of above-mentioned single-wafer-processing substrate washing stations. From it being single wafer 
processing which processes one wafer at a time, it is a high cleanliness ambient atmosphere, and there is also 
almost no reattachment, such as particle, precise processing for every wafer can be performed, and the washing 
space of substrate washing chamber equipment is also small, and a penetrant remover is also little and ends. 
[0135] and the configuration of each substrate washing chamber equipment is also simple, without there being no 
receipts and payments of a wafer in a washing process, touching atmospheric air, and being influenced of metal 
contamination, ion, or oxygen, since it is the one conventional flue type which carries out washing processing of 
the one wafer by the penetrant remover of every plurality, that is, performs all washing processes with one 
substrate washing chamber equipment — and it can miniaturize. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the side elevation showing the single-wafer-processing substrate washing station arranged in 
the processing booth of the substrate washing system concerning 1 operation gestalt of this invention. 
[Drawin g 2] It is the top view showing this substrate washing station similarly. 

[Drawin g 3] It is the transverse-plane sectional view showing this substrate washing station similarly. 
[ Draw ing 4] It is the top view showing the su bstrate slewing gear of this substrate washing station. 
[Drawing 5] It is the transverse-plane sectional view showing this substrate slewing gear similarly. 
[Drawing 6] It is the transverse-plane sectional view expanding and showing the important section of the 
substrate supporter of this substrate slewing gear. 

[Drawing 7] It is the front view showing the appearance of this substrate washing system. 
[Drawing 8] It is the right side view showing the appearance of this substrate washing system similarly. 
[Drawing 9] It is the left side view showing the appearance of this substrate washing system similarly. 
[Drawing 10] It is the rear view showing the appearance of this substrate washing system similarly. 
[Drawing 1 1] It is the front view showing the internal configuration of the loading unloading booth A of this 
substrate washing system. 

[Drawing 12] It is the side-face sectional view showing the internal configuration of this substrate washing 
system. 

[Drawing 13] It is the flat-surface sectional view showing the internal configuration of this substrate washing 
system. 

[Drawing 14] It is the front view showing the substrate attaching part and lifting device in a loading unloading 
booth of this substrate washing system. 

[Drawing 15] It is the side elevation showing this substrate attaching part and a lifting device similarly. 
[Drawing 16] It is the top view showing this substrate attaching part and a lifting device similarly. 
[Drawing 1 7] It is the side elevation showing a part of this lifting device in a cross section. 

[Drawing 18] It is the top view showing the wafer mapping sensor and substrate elutriation correction equipment 
in this loading unloading booth. 

[ Drawin g 19] It is the rear view showing this wafer mapping sensor and substrate elutriation correction 
equipment similarly. 

[Drawing 20] It is the top view showing the transfer robot in the robot booth of this substrate washing system. 
[Drawin g 21] It is the side elevation showing this transfer robot similarly. 

[Drawing 22] It is the front view showing the substrate turnover device in the robot booth of this substrate 
washing system. 

[Drawing 23] It is the side-face sectional view showing this substrate turnover device similarly. 
[Drawin g 24] It is the top view showing this substrate turnover device similarly. 
[Description of Notations] 
W Wafer 

A Loading unloading booth 

Aa Substrate carrying-in section 

Ab Substrate taking-out section 

B Robot booth 

C Processing booth 

D Penetrant remover feeder 
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E System control station 
1 Body of Equipment 

10 Substrate Washing Station (Substrate Washing Chamber Equipment) 

80 Washing Chamber 

81 Substrate Slewing Gear (Substrate Rotation Means) 
85-88 In-a-circle processing tub 

90 Substrate CarryingHn Delivery Volume Gate 

91 Drug Solution Feed Zone 

92 Inert Gas Feed Zone (Inert Gas Supply Means) 

93 94 Drain section (drain means) 
98 LM Guide (Rise-and-Fall Guide) 

100 Elevator Style (Rise-and-Fall Means) 
100a Feed screw device 
100b Drive motor 

103 Revolving Shaft 

104 Substrate Supporter 

105 Drive Motor 

110 Chucking Arm 

111 Breaker Style (Closing Motion Means) 
111b Connection wire 

111c Return spring 

112 Chucking Pawl 
112a Chucking side 
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